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Abstract 

Background/Aims: The Boston Naming Test (BNT) is the most frequently administered con- 
frontational naming test, but the cultural background of the patients may influence their per- 
formance in the BNT. The aim of this study was to identify differences in performance in the 
BNT between a Chinese population in Taiwan, Chinese populations in other areas and a Cau- 
casian population. Methods: A total of 264 native, Chinese-speaking, cognitively normal el- 
ders aged >60 years were enrolled in our study and conducted the 30-item Chinese version 
of the BNT. Another 10 BNT studies were categorized, analyzed and compared with the pres- 
ent study. Results: Higher education was associated with higher scores, whereas age and 
gender had no effect on performance in the BNT. The score of the Chinese-speaking popula- 
tion was equivalent to the English-speaking population. A disparity in difficulties with items 
was not only apparent between the Taiwanese and Caucasian populations, but also between 
the Chinese-speaking populations in the different geographic areas. Conclusion: For the 
most part, the impact of culture on performance in the BNT may not be quantitative but qual- 
itative. Attention should be paid to a potential effect of culture on difficulties with items when 
administering the BNT to non-English-speaking populations. Understanding differences in 
performance in the BNT in distinct cultural settings improves the clinical application of the 

BNT. © 2014 S. Karger AG, Basel 
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Introduction 



Word finding difficulty is a common complaint in the elderly. It may be a phenomenon 
deriving from the effects of aging on cognition, but could also be one of the early signs of 
dementia. Therefore, using an appropriate neuropsychological test to assess the naming 
ability in elders is important in screening possible cognitive impairment in this population. 

The Boston Naming Test [BNT) [1], a visual confrontational naming task consisting of 60 
outline drawings of objects and animals, is the most frequently administered confrontational 
naming test. The BNT has been validated for identifying naming deficits in a variety of neuro- 
logical diseases with different pathophysiologies, such as cerebrovascular accidents, trau- 
matic brain injury and neurodegenerative diseases. In elders in their 70s and 80s, word 
finding difficulty can be detected by their performance in the BNT as well. 

In spite of its clinical utility, the content of the BNT reflects the cultural context in which 
it was developed. The items in the BNT are constructed in the order of word frequency and 
grades of difficulty. Although the BNT has been available for many populations with different 
linguistic backgrounds, many investigators have concerns about cultural relevance, as word 
frequency and participants' familiarity with test items differ among populations, races and 
countries. Performance in the BNT may be underestimated and misinterpreted outside the 
USA. Therefore, it is imperative and important to establish norms for different cultural and 
linguistic populations. 

Of the different language versions of the BNT, some adopt the original English items [2, 
3] and others make adjustments to some items according to their cultural background [4, 5]. 
There are several Chinese versions of the BNT [6-8], all of which adopted the original English 
items [1] and showed that it is practical to adopt the BNT for Chinese populations for the 
evaluation of dementia, radiotherapy-related brain injury and temporal lobe epilepsy with 
different pathologies [6-8]. However, there has been no study so far designed to make a 
comparison of performance in the BNT in a normal elderly Chinese population between 
different ethnic groups. 

The 30-item BNT used in our study was developed for and applied to a Chinese popu- 
lation in Hong Kong [HK) [8]. The authors successfully demonstrated its validity for detecting 
naming impairment in head injury patients in comparison with a normal control group. This 
Chinese version of the BNT used 30 items selected from the original English version, but 
according to a Chinese cultural background. The advantage of a BNT without item adjustment 
and replacement lies in making comparisons of performance in the BNT between Chinese and 
Caucasian populations simpler and easier. Meanwhile, it also provides an opportunity to 
examine differences in the effect of Chinese culture on performance in the BNT between 
Chinese populations inhabiting different geographical regions. 

We administered this Chinese version of the BNT to a Chinese elderly population in 
Taiwan [TW) to establish norms for this test in Taiwanese elders. The effect of demographic 
variables, including education, age and gender, on naming performance was examined. Our 
data on performance in the BNT were compared with Chinese populations in other areas and 
with Caucasian populations with different linguistic backgrounds in order to investigate the 
impact of culture on the BNT. 



Subjects and Methods 

This study was conducted from January 2006 to November 2007 at Taipei Veterans 
General Hospital. The local institutional review board approved data collection for this study. 
Written informed consent was obtained from all participants. 
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Subjects 

Participants were recruited from volunteers or spouses or caregivers of patients in 
memory clinics. Neurologists interviewed all the subjects. A diagnosis of normal was based 
on the results of the clinical interviews, neurological examinations, neuropsychological tests, 
laboratory findings and neuroimaging evaluation. Any individuals with a history of psychi- 
atric or neurological diseases, stroke, head trauma, present or past abuse or daily use of 
alcohol or learning disability that was likely to have an influence on performance in the BNT 
were excluded. 

Trained assistants administered the 30-item BNT [8] and Mini-Mental State Examination 
[MMSE) [9]. Each subject and a family member or primary caregiver were interviewed inde- 
pendently by a neuropsychologist or neurologist using the Clinical Dementia Rating [10]. The 
normal subjects recruited for this study were required not to have subjective complaints of 
significant memory decline. All of them had an MMSE score of >24 and a Clinical Dementia 
Rating score of 0. 

Chinese Version of the 30-Item BNT 

The 30-item BNT used in this study is adapted from the modified version previously 
developed and applied to a Chinese population in HK [8]. These 30 items were selected from 
the original 60 items based on the cultural relevance of the items in the local context. The 
order of presentation of the stimuli followed the original sequence, and the design of the 
stimulus cards was identical to that of the original pictures. This version had demonstrated 
good validity for detecting naming impairment in Cantonese-speaking head injury patients in 
HK. 



Procedures and Scoring 

The participants were told to tell the examiner the name of each object depicted. All 
pictures were identical to those in the original BNT. They were required to complete all 30 
items. Up to 20 s were allowed to name each item. The Chinese name of the object on the 
stimulus card was set as the target response. If a participant named the item correctly, the 
examiner proceeded to the next item, credits were given for self-corrections and it was 
recorded among 'scores of spontaneous naming (SN)'. If a participant gave a wrong response, 
indicated that he or she did not know the answer, or gave no response within 20 s, the 
examiner wrote down the patient's response in detail and a standard semantic cue was 
provided [e.g. 'it is a tool' for 'saw'). A semantic cue was designed for each response as in the 
original version of the BNT. If a subject gave the correct answer, credits were given and 
recorded as 'scores after semantic cue'. On the other hand, if a subject could not name the 
object correctly after a semantic cue had been provided, a standard phonemic cue was given. 
The phonemic cue was given according to the following rules: [1) if the name of the item was 
a single Chinese character, then the initial phoneme of the target answer was given, and [2) 
if the name of the item had multiple Chinese characters, the pronunciation of the first word 
was provided. If the participant gave the correct response after the phonemic cue, credits 
were given and it was recorded among 'scores after phonemic cue'. 

The number of correct answers after semantic or phonemic cues was divided by the 
number of all nontarget answers and recorded as the 'ratio of correct answers after semantic 
cues or phonemic cues'. Scores of total correct naming [TN) were defined as scores of SN plus 
scores after semantic and phonemic cues. 

Statistical Analysis 

Descriptive statistics for demographic and neuropsychological data are presented as 
means ± standard deviation. Statistical analysis was performed by SPSS version 17.0 for 
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Windows [SPSS Inc., Chicago, 111., USA). The effect of gender on BNT scores was analyzed by 
independent-sample t test. Effects of group differences in educational level on performance 
in the BNT were evaluated by one-way analysis of variance with Tukey's post hoc test for 
multiple comparisons. Pearson's correlation coefficients were used to determine the signifi- 
cance and strength of the relationship between BNT score and demographic variables. The 
percentage of correct responses on SN for each item was calculated and yielded an index of 
difficulty level. For all tests, p < 0.05 was considered statistically significant. 

Cross-Cultural Comparison of Performance in the BNT 

BNT studies carried out in the USA [1 1], Canada [CA) [2], Quebec French-speaking Canada 
(QF) [12], Australia (AU) [13], New Zealand (NZ) [14], Sweden (SW) [3], Spain [SP) [15], 
Greece [GR) [4], Belgium [BE) [16] and HK [8] were reviewed and compared with the present 
study according to differences in the percentages of correct responses to each item. A percent 
difference per item of >20% compared with our item percentage was considered significant. 



Results 

In total, 264 cognitively normal elders, 156 men [59.0%) and 108 women [40.9%), were 
recruited for the current study. The age range was 60-92 years, with an average of 73.4 years. 
The average period of formal education was 12.5 years [range: 0-19 years). MMSE scores 
ranged between 24 and 30, with an average of 28.2. 

Internal Consistency of the Chinese Version of the BNT 

The 30 items composing the Chinese version of the BNT showed a high internal reliability 
coefficient [a = 0.85), suggesting that the items of this test reliably measure the same construct. 
Every item comprised in the BNT was positively correlated with the total score and contributed 
positively to Cronbach's a for the total score. The overall mean scores of SN and TN were 24.7 
± 3.9 and 27.6 ± 2.4. The ratios of correct answers after semantic cues or phonemic cues were 
0.1 ± 0.2 and 0.3 ± 0.2, respectively. 

Effect of Education on Performance in the BNT 

Correlation analysis demonstrated a positive correlation between years of education and 
BNT score [r = 0.376, p < 0.01). Therefore, the subjects were subgrouped into four educa- 
tional categories: [1) <6 years [n = 14); [2) 6-8 years [n = 22); [3) 9-12 years [n = 93), and 
[4) >12years [n = 135). According to the post hoc analysis, a between-group difference mainly 
occurred between 6-8 years and 9-12 years of education in scores of SN [22.0 ± 3.7 vs. 25.1 
± 3.0; p < 0.01) and TN [25.5 ± 3.1 vs. 27.8 ± 1.6; p < 0.01). There were no significant differ- 
ences between <6 years and 6-8 years of education and between 9-12 years and >12 years 
of education in scores for SN [<6 vs. 6-8 years: 20.6 ± 4.5 vs. 22.0 ± 3.7; 9-12 vs. >12 years: 
25.1 ± 3.0 vs. 25.7 ± 4.0) and TN [<6 vs. 6-8 years: 24.5 ± 4.1 vs. 25.5 ± 3.1; 9-12 vs. >12 years: 
27.8 ± 1.6 vs. 28.1 ± 2.1). Therefore, we redivided the subjects into two education groups [<9 
and >9 years). Table 1 presents the BNT scores for the two education groups. 

Effect of Sex on Performance in the BNT 

In general, performance in the BNT was not significantly different between men and women 
with regard to any of the scores [table 2). However, if we focused on the subjects with higher 
education [>9 years), women performed better than men in SN [men vs. women: 24.9 ± 4.1 vs. 
25.6 ± 2.6; p = 0.02) and in TN [men vs. women: 27.9 ± 2.2 vs. 28.1 ± 1.4; p = 0.02). Performance 
in the BNT was not different between men and women in the group with lower education. 
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Education 




Total 




<9 years 


>9 years 




Number 


36 


228 


264 


IVIales, % 


30.5 


63.5 


59.0 


IVliVlSE score 


27.7±1.5 


28.0±1.9 


28.2±1.4 


BNT score 








SN 


21.5±4.0 


25.2±3.6 


24.7±3.9 


SC 


l.ltl.l 


O.Btl.l 


0.9±1.1 


RSC 


O.ltO.l 


0.1±0.2 


0.1±0.2 


PC 


2.5±1.9 


1.7±1.6 


1.8±1.6 


RPC 


0.3±0.1* 


0.3 + 0.2* 


0.3±0.2 


TN 


25.1 + 3.5** 


28.0±1.9** 


27.6±2.4 



Data are presented as means ± standard deviations unless specified 
otherwise, and analyzed by independent-sample t test. PC = Score after 
phonemic cue; RPC = ratio of correct answers after phonemic cue; 
RSC = ratio of correct answers after semantic cue; SC = score after 
semantic cue. *p < 0.05 for <9 vs. >9 years of education; **p < 0.001 for 
<9 vs. >9 years of education. 



Table 2. BNT results according to gender 





Education (males] 




Education (females] 




<9 years 


>9 years 


total 


<9 years 


>9 years 


total 


Number 


11 


145 


156 


25 


83 


108 


BNT score 














SN 


22.7±4.1 


24.9±4.1* 


24.8±4.1 


20.9±4.0 


25.6+2.6* 


24.5i3.5 


SC 


l.ltl.l 


0.9±1.1 


0.9±1.1 


l.ltl.l 


0.7t0.9 


0.8t0.9 


RSC 


0.2±0.1 


O.liO.l 


0.1±0.2 


O.ltO.l 


O.ltO.2 


O.ltO.2 


PC 


2.2±1.4 


1.8±1.6 


1.8±1.5 


2.6t2.1 


1.7tl.6 


1.9tl.8 


RPC 


0.3±0.2 


0.3±0.2 


0.3 + 0.2 


0.3t0.1 


0.3 + 0.2 


0.3t0.2 


TN 


26.1±3.3 


27.9±2.2* 


27.8±2.3 


24.7 + 3.6 


28.1 + 1.4* 


27.3t2.5 



Data are presented as means i standard deviations unless specified otherwise, and analyzed by 
independent-sample t test. PC = Score after phonemic cue; RPC = ratio of correct answers after phonemic cue; 
RSC = ratio of correct answers after semantic cue; SC = score after semantic cue. * p < 0.05 for males vs. 
females. 



Effect of Age on Performance in the BNT 

There was no significant correlation between age and any of the BNT scores by Pear- 
son's correlation analysis. The subjects were subsequently divided into three age groups 
[60-69, 70-79 and >80 years], but there still was no significant difference between these 
groups. 

Percentage of Responses in the BNT 

The overall accuracy of the participants' responses was 92.1% [7,293 of the 7,920 items 
were correct) in our study. Table 3 lists the items in their order of difficulty [percent correct). 
There were 2 items, 'pencil' and 'scissors', showing 100% correct responses. 'Protractor' 
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Table 3. Accuracy of responses per item in our study and 10 published studies on the BNT performed in 
healthy adult populations 



Chinese-speaking English-spealdng Other non-English-speaking 





TW 


HK 


USA 


CA 


NZ 


AU 


QF 


BE 


SW 


SP 


GR 


NumbGr 


264 


77 


60 


219 


58 


136 


45 


200 


111 


200 


100 


MslGifGinslG r3tio 


1 44'1 


0 87'1 


N/A 


0 85'1 


0 75'1 


0 35'1 


0 60' 1 


0 72'1 


0 81'1 


N/A 


I'l 


AgG rsngG, yGsrs 


60 - 92 


23 - 79 


40 - 78 


25 - 88 


17 5-25 


57-92 


50-79 


55-91 


21 - 80 


30-82 


20-71+ 


Educstion, yGsrs 


12 5 


9 7 


13 9 


12 9 


N /A 


N /A 


8 6 


10 6 


12 8 


N /A 


N /A 


DMT C/-T11-0 


27 6 


26 6 


54 5 


56 


52 5 


52 0 


38 5 


51 9 


53 0 


51 7 


42 8 


ItGm, ^/q corrGct 


























99.6 


98.7 


55b 


57 5b 


55 5b 


5Q 3b 


5gb 


97.5 


68.5" 


88.5 


38" 


Camel 


99 2 


98 7 


98 


99 1 


98 3 


99 3 


80 


96 


91 


99 4 


93 


anger 


99 2 


100 


100 


100 


100 


100 


100 


99 5 


80 2 


N/A 


100 


Broom 


98 1 


94 8 


100 


100 


100 


98 5 


91 


99 


55 9" 


100 


96 


R3C<^UGt 


98 1 


97 4 


100 


100 


100 


99 3 


93 


99 


49 5" 


99 4 


85 




98 1 


100 


100 


100 


100 


100 


100 


100 


82 9 


N /A 


100 


Mushroom 


97.7 


67.5^ 


93 


99.5 


98.3 


99.3 


98 


100 


96.4 


N/A 


91 


Escslstor 


97 3 


97 4 


100 


99 1 


96 6 


94 1 


78 


99 5 


100 


99 4 


69" 


unT^^i u ■ 


96 6 


81 8 


82 


84 5 


89 7 


64 7^^ 


71^ 


94 


27 9" 


94 8 


60" 


W nGGlCfiBir 


96 2 


92 2 


100 


100 


100 


100 


89 


95 5 


99 1 


N/A 


16" 




96 2 


90 9 


100 


95 4 


98 3 


96 3 


5Qb 


96 


100 


98 8 


97 


RhinocGros 


93.6 


81.8 


83 


90.4 


94.8 


88.2 


75 


96 


99.1 


89.6 


79 


Funnel 


92 


98.7 


95 


96.3 


75.9 


76 


85 


99 


99.1 


97.1 


94 


Compass 


92 


90.9 


47 


69 


60.3^ 


58.8^ 


69' 


92.5 


77.5 


96 


74 


StGthoscopG 


87.9 


83.1 


97 


95 


94.8 


92.6 


34" 


63" 


91 


78 


N/A 


Cactus 


86.4 


77.9 


92 


81.7 


93.1 


89 


100 


99.5 


98.2 


98.8 


87 


Accordion 


84.8 


41.6'^ 


88 


77.2 


87.9 


84.5 


29" 


78 


80.2 


N/A 


26" 


TrGllis 


84.5 


85.7 


100 


100 


93.1 


94.1 


67 


91.5 


96.4 


95.4 


74 


Harmonica 


84.5 


83.1 


87 


96.8 


98.3 


98.5 


94 


93 


100 


75.7 


73 


Seahorse 


82.6 


63.6 


82 


89.5 


55.2' 


57.4' 


62' 


89 


61.3" 


86.7 


56" 


Tripod 


80.3 


90.9 


92 


84.9 


84.5 


81.6 


47" 


84 


83.8 


N/A 


54" 


Pyramid 


79.5 


83.1 


95 


96.8 


94.8 


92.6 


76 


78 


97.3 


99.4 


80 


Dart 


73.9 


83.1 


98^ 


98.6^ 


96.6' 


93.4 


64 


93.5 


74.8 


81 


62 


Harp 


68.9 


54.5 


lOO'^ 


97.3' 


98.3' 


97.8' 


76 


91" 


88.3 


98.2" 


62 


Igloo 


60.6 


20.8"^ 


98*^ 


99.1*^ 


91.4!^ 


84.6 


71 


83.5" 


95.5" 


89.6" 


39" 


Protractor 


44.7 


33.8 


35 


39.7 


27.6 


27.9 


18' 


47 


71.2" 


74" 


58 



Values for education and BNT are means. N/A = Not available. 

" >20% difference as compared with our data. " >30% difference as compared with our data. 



displayed the fewest correct responses [44.7%). The participants with low education made 
20% more errors than the highly educated subjects on 'stethoscope', 'accordion', 'trellis', 
'harmonica', 'tripod', 'pyramid', 'dart', 'harp' and 'protractor'. 

Cross-Cultural Comparison of BNT Performance 

All 11 BNT studies were classified into three groups: Chinese-speaking, English-speaking 
and non-English-speaking countries. TW and HK used the same 30-item BNT, while the others 
administered the 60-item BNT. In TW and HK, the total scores were within a similar range [TW: 
27.6 ± 2.4; HK: 26.6 ± 2.75); in the English-speaking populations they were around 55 [USA: 
54.5 ± 3.5; CA: 58.3 ± 2.0; NZ: 52.5 ± 2.2; AU: 52.0 ± 6.3), and in the non-English-speaking coun- 
tries they showed a wide range [QF: 38.5 ± 7.2; SW: 53.0 ± 4.1; SP: 51.7 ± 4.7; GR: 42.8 ± 9.7; 
BE: 51.9 ± 5.5). As a whole, compared with the TW study, the number of items showing a signif- 
icant difference [>20%) in the percentage of correct responses was 3 for HK [mushroom, 
accordion and igloo), 7 for the English-speaking participants [abacus, tongs, compass, seahorse, 
dart, harp and igloo) and 16 for the non-English-speaking subjects [tree, abacus, broom, 
racquet, escalator, tongs, wheelchair, snail, compass, stethoscope, accordion, seahorse, tripod, 
harp, igloo and protractor). 'Abacus' was nearly invariably difficult for non-Chinese-speaking 
populations; by contrast, 'igloo' was almost consistently easy for English-speaking populations. 
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Discussion 



The BNT was developed for English-speaking populations. The psychometrics of the BNT 
has been rarely reported on and evaluated in a Chinese population. We found educational 
level to be positively correlated with performance in the BNT. The total BNT scores were 
numerically close in populations with different languages and cultural backgrounds. Never- 
theless, the rates for accuracy of response per item and the order of items according to diffi- 
culty varied. This is in accord with a qualitative, rather than a quantitative, influence on 
performance in the BNT. 

Effect of Demographics on Performance in the BNT 

In the elderly, education showed a significant effect on performance in the BNT, but age 
and gender did not. Radanovic et al. [17] indicated that 9 years of education are necessary to 
gain the knowledge of lexical items frequently acquired in daily life. Our study supported that 
a 9-year education is essential for establishing adequate naming abilities. 

The impact of age on cognitive performance is often exaggerated by cohort effects in 
cross-sectional studies [18, 19]. A prospective study has demonstrated that confrontational 
naming ability is generally well preserved in aging, with only a subtle decline in the 7th and 
8th decades of life [20]. Our data suggest that age is not an important factor influencing 
performance in the BNT for subjects aged >60 years. 

Cultural Differences in Performance in the BNT 

The BNT was originally designed to be administered to English-speaking North American 
populations. Due to its value and accessibility, there has been an increasing number of trans- 
lations and adaptations of this test for use in a variety of populations with different languages 
and cultures. The study from NZ [14] only enrolled young participants aged between 17.5 and 
25 years, but the other 10 studies [this study; 2-4, 8, 11-13, 15, 16] all included elderly 
subjects aged >60 years. The studies from SP [15] and GR [4] replaced several items in the 
60-item BNT based on their cultural background. As mentioned below, an analysis of item 
frequencies across different cultural backgrounds was made by direct comparison of 3 0 items 
selected from all studies. 

Differences between TWand English-Speaking Countries 

Hobson et al. [21] showed a reliable creation of an estimated 60-item BNT score from 
administrations of the 30-item BNT by multiplying the obtained score by 2. By this method, 
the total BNT scores from our study and the one from HK were multiplied by 2 to allow 
comparisons across different studies more easily and simply. The calculated total BNT scores 
for elders in TW [estimated BNT score of 55) and HK [estimated BNT score of 53) were close 
to those in the English-speaking populations. Although the total BNT scores were similar 
between populations with different cultural backgrounds, the accuracy rates for each item 
varied. The most significant difference in item difficulty was that our subjects performed 
better on the item 'abacus'. The abacus is a familiar tool for calculation used in parts of Asia, 
and many Chinese elders used it in their early lives. However, our subjects performed worse 
on 'pyramid', 'dart', 'harp' and 'igloo', which are uncommon and unfamiliar to elders in TW. 
This diversity could be attributed to the accessibility of test objects in everyday life in distinct 
cultures. 

Differences between TWand HK 

Inhabitants of TW and HK are culturally similar and live geographically close to each 
other. Although traditional Mandarin Chinese is used as the common language of writing. 
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people in TW speak Mandarin and Taiwanese and people in HK speak Cantonese, Mandarin 
and English. It would be expected that BNT results differ between respondents from TW and 
HK as they possess varying spoken-language skills. Besides, in daily adult-to-adult conver- 
sation, word frequencies are different in the two locations. These linguistic differences lead 
to the effect that certain words are more or less prominent, or there is familiarity with some 
words more than with others, and this may inevitably cause a bias in language-oriented 
neuropsychological instruments [22]. Therefore, cultural-linguistic and related differences 
between TW and HK may affect performance in neuropsychological tests. The total BNT 
scores were similar between the two populations. Although the inhabitants of both HK and 
TW used Chinese characters for written communication, the participants in TW made fewer 
errors than the HK sample regarding 3 items [i.e. mushroom, trellis and igloo). The inconsis- 
tency in performance in individual BNT items between these two populations may result 
from dialect use and Western educational policy in HK. 

The same geographic, cultural and linguistic relationship as found between TW and HK 
could also be observed between CA and QF; residents of QF performed much worse than 
subjects in CA on 10 items [i.e. escalator, snail, trellis, seahorse, tripod, pyramid, dart, harp, 
igloo and protractor). 

Differences between English-Speaking and Non-English-Speaking Countries 
The non-English-speaking countries showed varied total BNT scores. GR and QF scored 
lower on the BNT than other countries. Patricacou et al. [4] pointed out that the poorer perfor- 
mance in GR may be attributed to the high proportion [25%) of participants with a low 
education level [<6 years of education) and the high percentage of older examinees [42% 
were >60 years and 20% >70 years of age). Roberts and Doucet [12] demonstrated that the 
mean BNT scores were similar between QF and English-speaking Americans with similarly 
low levels of education. Nevertheless, the non-English-speaking participants revealed better 
performance on the items 'compass', 'abacus' and 'protractor', but had relatively inferior 
outcomes on the items 'tongs', 'cactus', 'trellis', 'tripod', 'dart', 'harp' and 'igloo'. On the whole, 
better recognition of items by English speakers implied a greater familiarity and acquain- 
tance with the test objects in English-speaking countries and vice versa. 

Limitations 

There are some limitations to our study. First, the participants enrolled in our study were 
mainly elders aged >60 years, so the data may not be generalized to adults of all ages. Second, 
the data should be only cautiously applied to elderly people aged >80 years because of the 
relatively small size of the oldest-old group in this study. Third, most of our participants were 
highly educated and there were only few illiterate subjects. The effect of education on perfor- 
mance in the BNT may be underestimated. Fourth, all studies discussed in this manuscript 
were conducted in various decades; 5 of them were carried out before the year 2000, and 
cohort effects may have contributed to differences in performance in the BNT. 

The 30 items examined in our study and that from HK were adapted from the original 
version of the 60-item BNT. Therefore, cultural influences on all 60 items were not thoroughly 
analyzed in these two studies. Besides, the analysis of the total scores among all populations 
was conducted by a comparison between the estimated 60-item BNT scores calculated from 
the 30-item test by means of multiplication by 2 in our and the HK study and the 60-item BNT 
scores in the other studies. By utilizing the same version of the BNT in our and the HK study, 
it was observable that different geographic backgrounds did lead to cultural variation. 
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Conclusion 



The Chinese version of the 30-item BNT demonstrated acceptable applicability to elders 
in TW. Education is the major demographic factor and may influence performance in the BNT. 
Chinese-speaking populations, as in TW and HK, scored equivalently on the BNT compared 
with English-speaking populations. However, the responses to and difficulties with individual 
items of the BNT may vary in populations with different languages and cultural backgrounds. 
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Erratum 



In the article by Chen et al., entitled 'Culture qualitatively but not quantitatively influences performance in 
the Boston Naming Test in a Chinese-speaking population' [Dement Geriatr Cogn Disord Extra 2014;4:86-94, 
DOI: 10.1159/000360695], the following acknowledgments were erroneously left out: 
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